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SEQUENCE LISTING 
<110> Kapeller-Libermann, Rosana 

<120> 56919, A NOVEL HUMAN AC YL TRANSFERASE AND USES THEREOF 

<130> MNI-186 

<140> 
<141> 

<150> 60/226,509 
<151> 2000-08-21 

<160> 3 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 3003 
<212> DNA 
<213> Homo Sapiens 

<220> 
<221> CDS 

<222> (341) . . . (2827) 

<221> misc__f eature 
<222> (1) . . . (3003) 
<223> n = A,T f C or G 

<400> 1 

ttcggcacca ggctgctgcg gggggactct ttctgaggtt 
tgtcagcctc tggccgtgca aacaggcacc cagaggaacc 
cagcctggga ctgtcttctc cagagtctcc atcagctttg 
aattcctcaa acaccaccaa gtcaaggata caggcagcag 
cattctgcac ccgaaactga tagctgagtc ctgaagtttt 
tttcatccca gcacatgatt tgggaattac actttgtgac 



ctg acc ctt ggt aca ata gat gtt tct tat ctg 
Leu Thr Leu Gly Thr lie Asp Val Ser Tyr Leu 
10 15 

tac agt gtt ggt cga tgt aag cac aca agt gag 
Tyr Ser Val Gly Arg Cys Lys His Thr Ser Glu 
25 30 

ggc ttt aga ccc acc gtc ttc aga tct gca act 
Gly Phe Arg Pro Thr Val Phe Arg Ser Ala Thr 
40 45 



actgtggagc acccaaagtc 60 

agaccttgct tattcaccca 120 

ctaatcgact gattggaaat 180 

cggctcccct gttgtatgga 240 

atgttatgaa acagaagaac 300 

atg gat gaa tct gca 355 
Met Asp Glu Ser Ala 
1 5 

cca cat tea tea gaa 403 
Pro His Ser Ser Glu 
20 

gaa tgg ggt gag tgt 451 
Glu Trp Gly Glu Cys 
35 

tta aaa tgg aaa gaa 499 
Leu Lys Trp Lys Glu 
50 



age eta atg agt egg aaa agg cca ttt gtt gga aga tgt tgt tac tec 
Ser Leu Met Ser Arg Lys Arg Pro Phe Val Gly Arg Cys Cys Tyr Ser 
55 60 65 



547 



MNI-1 86 



■ 2- 





tgc 
Cys 
70 


act 
Thr 


ccc 
Pro 


cag 
Gin 


age 
Ser 


tgg 
Trp 
75 


gac 
Asp 


aaa 
Lys 


ttt 
Phe 


ttc 
Phe 


aac 
Asn 
80 


ccc 
Pro 


agt 
Ser 


ate 
lie 


ccg 
Pro 


tct 
Ser 
85 


595 




ttg 
Leu 


ggt 
Gly 


ttg 
Leu 


egg 
Arg 


aat 
Asn 
90 


gtt 
Val 


att 
He 


tat 
Tyr 


ate 
He 


aat 
Asn 
95 


gaa 
Glu 


act 
Thr 


cac 
His 


aca 
Thr 


aga 
Arg 
100 


cac 
His 


643 




cgc 
Arg 


gga 
Gly 


tgg 
Trp 


ctt 
Leu 
105 


gca 
Ala 


aga 
Arg 


cgc 
Arg 


ctt 
Leu 


tct 
Ser 
110 


tac 
Tyr 


gtt 

Val 


ctt 
Leu 


ttt 
Phe 


att 
He 
115 


caa 
Gin 


gag 
Glu 


691 




cga 
Arg 


gat 
Asp 


gtg 
Val 
120 


cat 
His 


aag 
Lys 


ggc 
Gly 


atg 
Met 


ttt 
Phe 
125 


gee 
Ala 


acc 
Thr 


aat 
Asn 


gtg 
Val 


act 
Thr 
130 


gaa 
Glu 


aat 
Asn 


gtg 
Val 


739 




ctg 
Leu 


aac 
Asn 
135 


age 
Ser 


agt 
Ser 


aga 
Arg 


gta 
Val 


caa 
Gin 
140 


gag 
Glu 


gca 
Ala 


att 
He 


gca 
Ala 


gaa 
Glu 
145 


gtg 
Val 


get 
Ala 


get 
Ala 


gaa 
Glu 


787 




tta 
Leu 
150 


aac 
Asn 


cct 
Pro 


gat 
Asp 


ggt 
Gly 


tct 
Ser 
155 


gee 
Ala 


cag 
Gin 


cag 
Gin 


caa 
Gin 


tea 
Ser 
160 


aaa 
Lys 


gee 
Ala 


gtt 
Val 


aac 
Asn 


aaa 
Lys 
165 


835 


if! 

f- " 


gtg 
Val 


aaa 
Lys 


aag 
Lys 


aaa 
Lys 


get 
Ala 
170 


aaa 
Lys 


agg 
Arg 


att 
He 


ctt 
Leu 


caa 
Gin 
175 


gaa 
Glu 


atg 
Met 


gtt 
Val 


gee 
Ala 


act 

Thr 
180 


gtc 
Val 


883 


v s is? 

% i!5f 


tea 
Ser 


ccg 
Pro 


gca 
Ala 


atg 
Met 
185 


ate 
He 


aga 
Arg 


ctg 
Leu 


act 
Thr 


ggg 

Gly 

190 


tgg 
Trp 


gtg 
Val 


ctg 
Leu 


eta 
Leu 


aaa 
Lys 
195 


ctg 
Leu 


ttc 
Phe 


931 


111 


aac 
Asn 


age 
Ser 


ttc 
Phe 
200 


ttt 
Phe 


tgg 
Trp 


aac 
Asn 


att 
He 


caa 
Gin 
205 


att 
He 


cac 
His 


aaa 
Lys 


ggt 
Gly 


caa 
Gin 
210 


ctt 
Leu 


gag 
Glu 


atg 
Met 


979 




gtt 
Val 


aaa 
Lys 
215 


get 
Ala 


gca 
Ala 


act 
Thr 


gag 
Glu 


acg 
Thr 
220 


aat 
Asn 


ttg 
Leu 


ccg 
Pro 


ctt 

Leu 


ctg 
Leu 
225 


ttt 
Phe 


eta 
Leu 


cca 
Pro 


gtt 
Val 


1027 




cat 
His 
230 


aga 
Arg 


tec 
Ser 


cat 
His 


att 
lie 


gac 
Asp 
235 


tat 
Tyr 


ctg 
Leu 


ctg 
Leu 


etc 
Leu 


act 
Thr 
240 


ttc 
Phe 


att 
He 


etc 
Leu 


ttc 
Phe 


tgc 
Cys 
245 


1075 




cat 
His 


aac 
Asn 


ate 
He 


aaa 
Lys 


gca 
Ala 
250 


cca 
Pro 


tac 
Tyr 


att 
He 


get 
Ala 


tea 
Ser 
255 


ggc 
Gly 


aat 
Asn 


aat 
Asn 


etc 
Leu 


aac 
Asn 
260 


ate 
He 


1123 




cca 
Pro 


ate 
He 


ttc 
Phe 


agt 
Ser 
265 


acc 
Thr 


ttg 
Leu 


ate 
lie 


cat 
His 


aag 
Lys 
270 


ctt 
Leu 


ggg 

Gly 


ggc 
Gly 


ttc 
Phe 


ttc 
Phe 
275 


ata 
He 


cga 
Arg 


1171 




cga 
Arg 


agg 
Arg 


etc 
Leu 
280 


gat 
Asp 


gaa 
Glu 


aca 
Thr 


cca 
Pro 


gat 
Asp 
285 


gga 
Gly 


egg 
Arg 


aaa 
Lys 


gat 
Asp 


gtt 
Val 
290 


etc 
Leu 


tat 
Tyr 


aga 
Arg 


1219 




get 
Ala 


ttg 
Leu 


etc 
Leu 


cat 
His 


ggg 

Gly 


cat 
His 


ata 
lie 


gtt 
Val 


gaa 
Glu 


tta 
Leu 


ctt 
Leu 


cga 
Arg 


cag 
Gin 


cag 
Gin 


caa 
Gin 


ttc 
Phe 


1267 



295 300 305 
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ttg gag ate ttc ctg gaa ggc aca cgt tct agg agt gga aaa acc tct 1315 
Leu Glu lie Phe Leu Glu Gly Thr Arg Ser Arg Ser Gly Lys Thr Ser 
310 315 320 325 

tgt get egg gca gga ctt ttg tea gtt gtg gta gat act ctg tct acc 1363 
Cys Ala Arg Ala Gly Leu Leu Ser Val Val Val Asp Thr Leu Ser Thr 
330 335 340 

aat gtc ate cca gac ate ttg ata ata cct gtt gga ate tec tat gat 1411 
Asn Val lie Pro Asp lie Leu lie lie Pro Val Gly lie Ser Tyr Asp 
345 350 355 

cgc att ate gaa ggt cac tac aat ggt gaa caa ctg ggc aaa cct aag 1459 
Arg lie lie Glu Gly His Tyr Asn Gly Glu Gin Leu Gly Lys Pro Lys 
360 365 370 

aag aat gag age ctg tgg agt gta gca aga ggt gtt att aga atg tta 1507 
Lys Asn Glu Ser Leu Trp Ser Val Ala Arg Gly Val lie Arg Met Leu 
375 380 385 

cga aaa aac tat ggt tgt gtc cga gtg gat ttt gca cag cca ttt tec 1555 
Arg Lys Asn Tyr Gly Cys Val Arg Val Asp Phe Ala Gin Pro Phe Ser 
390 395 400 405 

tta aag gaa tat tta gaa age caa agt cag aaa ccg gtg tct get eta 1603 
Leu Lys Glu Tyr Leu Glu Ser Gin Ser Gin Lys Pro Val Ser Ala Leu 
410 415 420 

ctt tec ctg gag caa gcg ttg tta cca get ata ctt cct tea aga ccc 1651 
Leu Ser Leu Glu Gin Ala Leu Leu Pro Ala lie Leu Pro Ser Arg Pro 
425 430 435 

agt gat get get gat gaa ggt aga gac acg tec att aat gag tec aga 1699 
Ser Asp Ala Ala Asp Glu Gly Arg Asp Thr Ser lie Asn Glu Ser Arg 
440 445 450 

aat gca aca gat gaa tec eta cga agg agg ttg att gca aat ctg get 1747 
Asn Ala Thr Asp Glu Ser Leu Arg Arg Arg Leu lie Ala Asn Leu Ala 
455 460 465 

gag cat att eta ttc act get age aag tec tgt gec att atg tec aca 1795 
Glu His lie Leu Phe Thr Ala Ser Lys Ser Cys Ala lie Met Ser Thr 
470 475 480 485 

cac att gtg get tgc ctg etc etc tac aga cac agg cag gga att gat 1843 
His lie Val Ala Cys Leu Leu Leu Tyr Arg His Arg Gin Gly lie Asp 
490 495 500 

etc tec aca ttg gtc gaa gac ttc ttt gtg atg aaa gag gaa gtc ctg 1891 
Leu Ser Thr Leu Val Glu Asp Phe Phe Val Met Lys Glu Glu Val Leu 
505 510 515 

get cgt gat ttt gac ctg ggg ttc tea gga aat tea gaa gat gta gta 1939 
Ala Arg Asp Phe Asp Leu Gly Phe Ser Gly Asn Ser Glu Asp Val Val 
520 525 530 

atg cat gee ata cag ctg ctg gga aat tgt gtc aca ate acc cac act 1987 
Met His Ala lie Gin Leu Leu Gly Asn Cys Val Thr lie Thr His Thr 
535 540 545 



age agg aac gat gag ttt ttt ate acc ccc age aca act gtc cca tea 



2035 
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Ser Arg Asn Asp Glu Phe Phe He Thr Pro Ser Thr Thr Val Pro Ser 
550 555 560 565 

gtc ttc gaa etc aac ttc tac age aat ggg gta ctt cat gtc ttt ate 
Val Phe Glu Leu Asn Phe Tyr Ser Asn Gly Val Leu His Val Phe He 
570 575 580 



ggc acc ate tea ctg cct tgc cag aca ttt tac caa gtc tgc cat gaa 
Gly Thr He Ser Leu Pro Cys Gin Thr Phe Tyr Gin Val Cys His Glu 
630 635 640 645 



gec aca tat tgt ctt gtg aag aat get gtg aaa atg ttt aag gat att 
Ala Thr Tyr Cys Leu Val Lys Asn Ala Val Lys Met Phe Lys Asp He 
775 780 785 



2083 



atg gag gee ate ata get tgc age ctt tat gca gtt ctg aac aag agg 2131 

Met Glu Ala He He Ala Cys Ser Leu Tyr Ala Val Leu Asn Lys Arg 
585 590 595 

gga ctg ggg ggt ccc act age acc cca cct aac ctg ate age cag gag 2179 

Gly Leu Gly Gly Pro Thr Ser Thr Pro Pro Asn Leu He Ser Gin Glu 
600 605 610 

cag ctg gtg egg aag gcg gec age ctg tgc tac ctt etc tec aat gaa 2227 

Gin Leu Val Arg Lys Ala Ala Ser Leu Cys Tyr Leu Leu Ser Asn Glu 
615 620 625 



2275 



2467 



aca gta gga aag ttt ate cag tat ggc att ctt aca gtg gca gag cac 2323 

Thr Val Gly Lys Phe He Gin Tyr Gly He Leu Thr Val Ala Glu His 
650 655 660 

gat gac cag gaa gat ate agt cct agt ctt get gag cag cag tgg gac 2371 

Asp Asp Gin Glu Asp He Ser Pro Ser Leu Ala Glu Gin Gin Trp Asp 
665 670 675 

aag aag ctt cca gaa cct ttg tct tgg aga agt gat gaa gaa gat gaa 2419 

Lys Lys Leu Pro Glu Pro Leu Ser Trp Arg Ser Asp Glu Glu Asp Glu 
680 685 690 

gac agt gac ttt ggg gag gaa cag cga gat tgc tac ctg aag gtg age 

Asp Ser Asp Phe Gly Glu Glu Gin Arg Asp Cys Tyr Leu Lys Val Ser 
695 700 705 

caa tec aag gag cac cag cag ttt ate acc ttc tta cag aga etc ctt 2515 

Gin Ser Lys Glu His Gin Gin Phe He Thr Phe Leu Gin Arg Leu Leu 

710 715 720 725 

ggg cct ttg ctg gag gee tac age tct get gec ate ttt gtt cac aac 2563 
Gly Pro Leu Leu Glu Ala Tyr Ser Ser Ala Ala He Phe Val His Asn 
730 735 740 

ttc agt ggt cct gtt cca gaa cct gag tat ctg caa aag ttg cac aaa 2611 

Phe Ser Gly Pro Val Pro Glu Pro Glu Tyr Leu Gin Lys Leu His Lys 
745 750 755 

tac eta ata acc aga aca gaa aga aat gtt gca gta tat get gag agt 2659 
Tyr Leu He Thr Arg Thr Glu Arg Asn Val Ala Val Tyr Ala Glu Ser 
760 765 770 



2707 



ggg gtt ttc aag gag acc aaa caa aag aga gtg tct gtt tta gaa ctg 2755 
Gly Val Phe Lys Glu Thr Lys Gin Lys Arg Val Ser Val Leu Glu Leu 
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790 795 800 805 

age age act ttt eta cct caa tgc aac cga caa aaa ctt eta gaa tat 2803 
Ser Ser Thr Phe Leu Pro Gin Cys Asn Arg Gin Lys Leu Leu Glu Tyr 
810 815 820 

att ctg agt ttt gtg gtg ctg tag gtaacgtgtg geactgetgg caaatgaagg 2857 
lie Leu Ser Phe Val Val Leu 
825 

tcatgagatg agttccttgt aggtaccagc ttctggctca agagtttgaa ggtgccttcg 2917 
caggggtcag gcctgccctg tnccgaagtg atctcctgga agacaagtgc cttctncctc 2977 
catggatctg agatcttccc agcttt 3003 



<210> 2 
<211> 828 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Asp Glu Ser Ala Leu Thr Leu Gly Thr lie Asp Val Ser Tyr Leu 
15 10 15 

Pro His Ser Ser Glu Tyr Ser Val Gly Arg Cys Lys His Thr Ser Glu 
20 25 30 

Glu Trp Gly Glu Cys Gly Phe Arg Pro Thr Val Phe Arg Ser Ala Thr 
35 40 45 

Leu Lys Trp Lys Glu Ser Leu Met Ser Arg Lys Arg Pro Phe Val Gly 
50 55 60 

Arg Cys Cys Tyr Ser Cys Thr Pro Gin Ser Trp Asp Lys Phe Phe Asn 
65 70 75 80 

Pro Ser lie Pro Ser Leu Gly Leu Arg Asn Val lie Tyr lie Asn Glu 
85 90 95 

Thr His Thr Arg His Arg Gly Trp Leu Ala Arg Arg Leu Ser Tyr Val 
100 105 110 

Leu Phe lie Gin Glu Arg Asp Val His Lys Gly Met Phe Ala Thr Asn 
115 120 125 

Val Thr Glu Asn Val Leu Asn Ser Ser Arg Val Gin Glu Ala lie Ala 
130 135 140 

Glu Val Ala Ala Glu Leu Asn Pro Asp Gly Ser Ala Gin Gin Gin Ser 
145 150 155 160 

Lys Ala Val Asn Lys Val Lys Lys Lys Ala Lys Arg lie Leu Gin Glu 
165 170 175 

Met Val Ala Thr Val Ser Pro Ala Met lie Arg Leu Thr Gly Trp Val 
180 185 190 

Leu Leu Lys Leu Phe Asn Ser Phe Phe Trp Asn He Gin He His Lys 
195 200 205 
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Gly Gin Leu Glu 
210 

Leu Phe Leu Pro 
225 

Phe He Leu Phe 



Asn Asn Leu Asn 
260 

Gly Phe Phe He 
275 

Asp Val Leu Tyr 
290 

Arg Gin Gin Gin 
305 

Ser Gly Lys Thr 



Asp Thr Leu Ser 
340 

Gly He Ser Tyr 
355 

Leu Gly Lys Pro 
370 

Val He Arg Met 
385 

Ala Gin Pro Phe 



Pro Val Ser Ala 
420 

Leu Pro Ser Arg 
435 

He Asn Glu Ser 
450 

He Ala Asn Leu 
465 

Ala He Met Ser 



Arg Gin Gly He 
500 

Lys Glu Glu Val 
515 



Met Val Lys Ala 
215 

Val His Arg Ser 
230 

Cys His Asn He 
245 

He Pro He Phe 



Arg Arg Arg Leu 
280 

Arg Ala Leu Leu 
295 

Phe Leu Glu He 
310 

Ser Cys Ala Arg 
325 

Thr Asn Val He 



Asp Arg He He 
360 

Lys Lys Asn Glu 
375 

Leu Arg Lys Asn 
390 

Ser Leu Lys Glu 
405 

Leu Leu Ser Leu 



Pro Ser Asp Ala 

440 

Arg Asn Ala Thr 
455 

Ala Glu His He 
470 

Thr His He Val 
485 

Asp Leu Ser Thr 



Leu Ala Arg Asp 
520 



Ala Thr Glu Thr 
220 

His He Asp Tyr 
235 

Lys Ala Pro Tyr 
250 

Ser Thr Leu He 
265 

Asp Glu Thr Pro 



His Gly His He 
300 

Phe Leu Glu Gly 
315 

Ala Gly Leu Leu 
330 

Pro Asp He Leu 
345 

Glu Gly His Tyr 



Ser Leu Trp Ser 
380 

Tyr Gly Cys Val 
395 

Tyr Leu Glu Ser 
410 

Glu Gin Ala Leu 
425 

Ala Asp Glu Gly 



Asp Glu Ser Leu 
460 

Leu Phe Thr Ala 
475 

Ala Cys Leu Leu 
490 

Leu Val Glu Asp 
505 

Phe Asp Leu Gly 



Asn Leu Pro Leu 



Leu Leu Leu Thr 
240 

He Ala Ser Gly 
255 

His Lys Leu Gly 
270 

Asp Gly Arg Lys 

285 

Val Glu Leu Leu 



Thr Arg Ser Arg 
320 

Ser Val Val Val 
335 

He He Pro Val 
350 

Asn Gly Glu Gin 
365 

Val Ala Arg Gly 



Arg Val Asp Phe 
400 

Gin Ser Gin Lys 
415 

Leu Pro Ala He 
430 

Arg Asp Thr Ser 
445 

Arg Arg Arg Leu 



Ser Lys Ser Cys 
480 

Leu Tyr Arg His 

495 

Phe Phe Val Met 
510 

Phe Ser Gly Asn 
525 
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Ser Glu Asp Val Val Met His Ala lie Gin Leu Leu Gly Asn Cys Val 
530 535 540 

Thr lie Thr His Thr Ser Arg Asn Asp Glu Phe Phe He Thr Pro Ser 
545 550 555 560 

Thr Thr Val Pro Ser Val Phe Glu Leu Asn Phe Tyr Ser Asn Gly Val 
565 570 575 

Leu His Val Phe He Met Glu Ala He He Ala Cys Ser Leu Tyr Ala 
580 585 590 

Val Leu Asn Lys Arg Gly Leu Gly Gly Pro Thr Ser Thr Pro Pro Asn 
595 600 605 

Leu He Ser Gin Glu Gin Leu Val Arg Lys Ala Ala Ser Leu Cys Tyr 
610 615 620 

Leu Leu Ser Asn Glu Gly Thr He Ser Leu Pro Cys Gin Thr Phe Tyr 
625 630 635 640 

Gin Val Cys His Glu Thr Val Gly Lys Phe He Gin Tyr Gly He Leu 
645 650 655 

Thr Val Ala Glu His Asp Asp Gin Glu Asp He Ser Pro Ser Leu Ala 
660 665 670 

Glu Gin Gin Trp Asp Lys Lys Leu Pro Glu Pro Leu Ser Trp Arg Ser 
675 * 680 685 

Asp Glu Glu Asp Glu Asp Ser Asp Phe Gly Glu Glu Gin Arg Asp Cys 
690 695 700 

Tyr Leu Lys Val Ser Gin Ser Lys Glu His Gin Gin Phe He Thr Phe 
705 710 715 720 

Leu Gin Arg Leu Leu Gly Pro Leu Leu Glu Ala Tyr Ser Ser Ala Ala 
725 730 735 

He Phe Val His Asn Phe Ser Gly Pro Val Pro Glu Pro Glu Tyr Leu 
740 745 750 

Gin Lys Leu His Lys Tyr Leu He Thr Arg Thr Glu Arg Asn Val Ala 
755 760 765 

Val Tyr Ala Glu Ser Ala Thr Tyr Cys Leu Val Lys Asn Ala Val Lys 
770 775 780 

Met Phe Lys Asp lie Gly Val Phe Lys Glu Thr Lys Gin Lys Arg Val 
785 790 795 800 

Ser Val Leu Glu Leu Ser Ser Thr Phe Leu Pro Gin Cys Asn Arg Gin 
805 810 815 

Lys Leu Leu Glu Tyr He Leu Ser Phe Val Val Leu 
820 825 



<210> 3 
<211> 2484 
<212> DNA 
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<213> Homo 


sapiens 




<400> 3 
atggatgaat 


ctgcactgac 


ccttggtaca 


gaatacagtg 


ttggtcgatg 


taagcacaca 


cccaccgtct 


tcagatctgc 


aactttaaaa 


ccatttgttg 


gaagatgttg 


ttactcctgc 


cccagtatcc 


cgtctttggg 


tttgcggaat 


caccgcggat 


ggcttgcaag 


acgcctttct 


cataagggca 


tgtttgccac 


caatgtgact 


gaggcaattg 


cagaagtggc 


tgctgaatta 


aaagccgtta 


acaaagtgaa 


aaagaaagct 


gtctcaccgg 


caatgatcag 


actgactggg 


ttttggaaca 


ttcaaattca 


caaaggtcaa 


aatttgccgc 


ttctgtttct 


accagttcat 


ttcattctct 


tctgccataa 


catcaaagca 


atcccaatct 


tcagtacctt 


gatccataag 


gatgaaacac 


cagatggacg 


gaaagatgtt 


gttgaattac 


ttcgacagca 


gcaatt cttg 


agtggaaaaa 


cctcttgtgc 


tcgggcagga 


accaatgt ca 


tcccagacat 


cttgataata 


gaaggtcact 


acaatggtga 


acaactgggc 


gtagcaagag 


gtgttattag 


aatgttacga 


gcacagccat 


tttccttaaa 


ggaatattta 


ctactttccc 


tggagcaagc 


gttgttacca 


gctgatgaag 


gtagagacac 


gtccattaat 


cgaaggaggt 


tgattgcaaa 


tctggctgag 


gccattatgt 


ccacacacat 


tgtggcttgc 


gatctctcca 


cattggtcga 


agacttcttt 


tttgacctgg 


ggttctcagg 


aaattcagaa 


ggaaattgtg 


tcacaatcac 


ccacactagc 


acaactgtcc 


catcagtctt 


cgaactcaac 



atagatgttt cttatctgcc acattcatca 60 
agtgaggaat ggggtgagtg tggctttaga 120 
tggaaagaaa gcctaatgag tcggaaaagg 180 
actccccaga gctgggacaa atttttcaac 240 
gttatttata tcaatgaaac tcacacaaga 300 
tacgttcttt ttattcaaga gcgagatgtg 360 
gaaaatgtgc tgaacagcag tagagtacaa 420 
aaccctgatg gttctgccca gcagcaatca 480 
aaaaggattc ttcaagaaat ggttgccact 540 
tgggtgctgc taaaactgtt caacagcttc 600 
cttgagatgg ttaaagctgc aactgagacg 660 
agatcccata ttgactatct gctgctcact 720 
ccatacattg cttcaggcaa taatctcaac 780 
cttgggggct tcttcatacg acgaaggctc 84 0 
ctctatagag ctttgctcca tgggcatata 900 
gagatcttcc tggaaggcac acgttctagg 960 
cttttgtcag ttgtggtaga tactctgtct 1020 
cctgttggaa tctcctatga tcgcattatc 1080 
aaacctaaga agaatgagag cctgtggagt 1140 
aaaaactatg gttgtgtccg agtggatttt 1200 
gaaagccaaa gtcagaaacc ggtgtctgct 1260 
gctatacttc cttcaagacc cagtgatgct 1320 
gagtccagaa atgcaacaga tgaatcccta 1380 
catattctat tcactgctag caagtcctgt 1440 
ctgctcctct acagacacag gcagggaatt 1500 
gtgatgaaag aggaagtcct ggctcgtgat 1560 
gatgtagtaa tgcatgccat acagctgctg 1620 
aggaacgatg agttttttat cacccccagc 1680 
ttctacagca atggggtact tcatgtcttt 1740 
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atcatggagg 


ccatcatagc 


ttgcagcctt 


ggtcccacta 


gcaccccacc 


taacctgatc 


agcctgtgct 


accttctctc 


caatgaaggc 


caagtctgcc 


atgaaacagt 


aggaaagttt 


cacgatgacc 


aggaagatat 


cagtcctagt 


ccagaacctt 


tgtcttggag 


aagtgatgaa 


cagcgagatt 


gctacctgaa 


ggtgagccaa 


ttacagagac 


tccttgggcc 


tttgctggag 


aacttcagtg 


gtcctgttcc 


agaacctgag 


accagaacag 


aaagaaatgt 


tgcagtatat 


aatgctgtga 


aaatgtttaa 


ggatattggg 


tctgttttag 


aactgagcag 


cacttttcta 


tatattctga 


gttttgtggt 


gctg 
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tatgcagttc tgaacaagag gggactgggg 1800 
agccaggagc agctggtgcg gaaggcggcc 1860 
accatctcac tgccttgcca gacattttac 1920 
atccagtatg gcattcttac agtggcagag 1980 
cttgctgagc agcagtggga caagaagctt 2040 
gaagatgaag acagtgactt tggggaggaa 2100 
tccaaggagc accagcagtt tatcaccttc 2160 
gcctacagct ctgctgccat ctttgttcac 2220 
tatctgcaaa agttgcacaa atacctaata 2280 
gctgagagtg ccacatattg tcttgtgaag 2340 
gttttcaagg agaccaaaca aaagagagtg 2400 
cctcaatgca accgacaaaa acttctagaa 24 60 

2484 



